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ABSTRACT: The present world is witnessing tremendous growth in technology and practices. In the global perspective, 
day to day the number of four wheelers i.e, cars is increasing. The safety and parking the four wheelers has become a 
major concern and need attention in this regard. Safe, secure and automatic parking is need of the hour. An electronic 
circuitry and Arduino UNO controller is used to design and detect the car when it approaches to the gate of parking space 
and provides the parking space for it if free slots are available. The smart parking also display the number of occupied 
vehicles count on the display provided max of 9 in the present work and can be extended. Such a smart parking lot doesn’t 


require a security officer to monitor. This provides cheap and easy solutions to parking problems. 


KEYWORDS: Smart Parking, Arduino based Parking Controller, Automatic Parking 


https://doi.org/10.29294/IJASE.5.3.2019.1027-1031 


1.INTRODUCTION 

The present life style and living comforts are giving rise to 
a heavy traffic of vehicles inside the city. The associated 
problem with this is to handle and accommodate the 
vehicles in parking system is very challenging [1]. The 
conventional parking systems are not having sufficient 
area and any such display units to display vehicles count 
after having entered into or on the vacation of a vehicle. 
There are many such solutions to the parking problem 
with the use of microcontroller and associated safety and 
controls. Similarly few of the parking system have 
proposed camera and image processing, GSM and internet 
of things (IoT) based approach to intimate and exchange 
information for the request of parking space [2-3]. Some 
of the presentations in this regard are simulated in 
software packages to understand the feasibility and 
opportunity to implement [4]. The current advances in 
wireless communication technology lead to the use of IoT 
(Internet of Things) based parking lot management and 
remotely enquiring the availability of the space to park the 
vehicle [5]. The application of computer vision to identify 
the empty space in the parking area is also found in few 
publications and accordingly allocation of space takes 
place for the incoming vehicle [6]. A loT based parking 
system proposal and model for airport taxi area was 
presented and its features were noted [7]. Literature has 
provided the cases of study and application of RFID (Radio 
frequency identification tag) to allot and locate the vehicle 
in the parking lot to minimize time and ensure safety [8]. 
The inter based booking of parking space for the vehicle in 
advance like travel ticket booking was found and that 
concept used cloud based data management [9]. A specific 
computer algorithm based image processing using OCR 
(Optical character reading) found used to identify the 
specific vehicles of group of reserved peoples or 
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employees. This also helps in managing some special 
allocation schemes for men and women and differently 
able peoples etc [10]. 

The current work on automatic parking lot with a vehicle 
occupancy counter uses Arduino controller to overcome 
the problem of vehicle count or availability of space to 
park. The circuit automatically detect the presence of car 
in front of the gate and do not use any complex circuitry. 
Then it verifies whether the space in the parking lot is 
available or not. For a case if there exists an empty space 
to house the incoming car then it opens the gate of the 
parking lot otherwise it does not. The revised count of 
parking slots availability for parking is displayed on the 
common anode display. 

2. BLOCK DIAGRAM AND WORKING 

The complete inter connection of the components is 
shown in Fig1. This circuit uses an Arduino UNO which is 
programmed in such way that it displays the count of 
existing cars inside the parking lot and detects the car 
when it approaches the parking lot. The presence of car in 
front of gate is sensed by a pair of sensors in the papers 
which serves as the parking lot. There are three sheets of 
heavy stock; the top and bottom both have aluminium foil 
on them, with the centre layer as a separator. There are 
holes cut in the separator where the hash marks can be 
seen above. By the small pressure created by the car when 
driven on this sensing sheet completes the circuit 
instructing the Arduino about the presence of a vehicle in 
the proper position. Next the Arduino checks whether the 
parking lot is empty or not. 

The vehicle can be driven in and after this the display 
counter is incremented and displayed. To exit the parking 
lot the circuit performs similar functioning in which the 
count is suitably modified and displayed. The working of 
the proposed model is shown in Fig 2 through Fig 5 
sequentially step by step. 
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Fig 1 shows a situation where parking lot is completely for parking and the display of vacant count 9 is observed 
empty and the Fig 2 shows the basic empty startup with gate closed. 
outlook of the arrangement. Fig 3 shows a car requesting 


Arduino Parking Lot 
Wiring Diagram 


COMMON ANODE 
DISPLAY 


Figure 1 Block diagram of Smart Parking lot Arduino 
(Courtesy: https://arduining.com ) 
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Figure 3 Experimental setup for the Smart Parking lot with Arduino and waiting car 


Figure 4 Experimental setup for the Smart Parking lot Arduino with Bar up 


Figure 5 Experimental setup for the Smart Parking lot Arduino with Parking Full status 


Table 1: Step by step procedure used to create the code 


STEP 


DESCRIPTION 


Set the Arduino programming environment with suitable library headers 


Define and configure the input and out pins for the task 


Calibrate the servo motor bias count for the proper position of the Bar 


Configure and connect the seven segment display unit to the Arduino pins 


Keep checking the request for the parking from sensor input at the door entry/exit 


Open the Bar for the parking of a vehicle and modify the counts on the display 


Repeat the step if any vehicle go out by updating the count suitably 


COYN | DD] OB) WwW] rm) rR 


Keep the loop active for the entry or exit of vehicles continuously 


When the car gets the permission to park then gate is 
completely opened as shown in Fig 3 and Fig 4. It 
continues similarly for all the slots. The completely 
housed lot is observed Fig 5 with available parking slot 
count zero. The count will change if any of the cars exit 
from the parking lot giving an opportunity to park. 

The proposed concept is very useful in Shopping malls, 
Educational institutes, Government organization etc. This 
helps in optimized parking. Users find the best spot 


available, saving time, resources and effort. The parking 
lot fills up efficiently and space can be utilized properly by 
commercial and corporate entities. This system not only 
provides increased safetyit decreases management 
Costs. This system use power supply continuously as 
required for the working of this system. The system 
requires regular maintenance and checking. The Table 1 
shown below presents the step by step sequences 
followed in developing the code for the proposed concept. 
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3. DESCRIPTION OF THE COMPONENTS USED 
Experimental set up of the work proposed was carried out 
on the work bench by making use of following 
components. 


3.1 Arduino UNO and Servo motor 

The Arduino is a low power consuming, low cost open 
source supported microcontroller for the creative 
developers and engineers. The controller board support 
digital and analog data input and outputs. Communicate 
with peer devices for exchange of information and data for 
the control. The GNU General Public License (GPL) 
permits the manufacture of Arduino boards and software 
distribution by anyone. Fig 6 presents the pictorial view of 
the controller. 

The servomotor as shown in Fig 7 is an actuator used in 
much of the robotic applications for the action and 
position control. The servomotor is having its own 
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feedback circuit hence very much suitable for closed-loop 
controlsystem and CNC ~ machinery or automated 
manufacturing. 


3.2 Resistors and Common anode LED display 

To rig up an electronic circuit several components are 
required like, resistors, capacitor and display units etc. 
The carbon resistors used are of 1/4th watt as shown in 
Fig 8. They are used to control and limit the current in the 
electronic circuit to function for the intended activity and 
situation. Seven segment display units are low cost and 
moderate power consuming display devices used in 
various circuits to indicate the information visually. A 
single seven segment display unit as shown in Fig 9 can 
show a highest number 9. A common anode unit need a 
low signal on each segment to light the segment but a 
common cathode need a positive signal. 


icrocontraller TTYLESH contratier 


7 ww 12VDC input 
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Male center positive 


ICRP tor 
USB intertace 
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Interrupt 4 
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Figure 6 Arduino pin out 


(Courtesy : https://ROBOMART.com) 


Figure 8 Carbon resistor 


Figure 7 DC Servo motor 
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Cathode 


Figure 9 Seven segment LED 
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4.CONCLUSION 

Smart parking lot with counter is an electro-mechanic 
setup which detects and provides parking space. The 
smart parking lot with counter presented is a part of a 
complete security and automated parking system. It is 
efficient and reliable. This system doesn’t require 
human aid except while maintenance. It provides 
solution to parking problems. As a_ scope for 
improvement for this circuit, the allotment of specific 
parking space number is used per car. Then random 
parking can be avoided. Interfacing with IoT peripherals 
to send and receive the information from remote place 
and accident prevention circuits adds values to this 
work. The specific enquiry regarding availability of 
parking slot and booking can be worked out. A parking 
lot with IoT and time based system is the upcoming 
extension of the work. 
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